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Structural stability analyses of the gravity section of the dam indicate
that the factors of safety against both overturning and sliding are unacceptable
for all conditions analyzed. Further studies of the stability are required,
including field investigations to determine the quality of the rock upon which
the dam is founded. These studies should be commnced within 6 months of the
date of notification of the owner. Modifications to the structure deemed
necessary as a result of the stability analyses should be completed within
18 months of the date of notification.

The spillway does not have sufficient capacity to discharge the peak
outflow from one-half the Probable Maximum Flood (PF). For this storm event,
high discharges will cause damage in the channel downstream of the dam.
However, dam failure would not significantly increase the hazard to loss of
life downstream from that which would exist just prior to an overtopping-
induced failure. Therefore, the spillway is assessed as inadequate.

Several minor deficiencies were noted. These should be corrected within
12 months of the date of notification of the owner. Among the aitions required
are repairing deteriorated concrete on the counterweights and on the nose piers,
replacing rusted steel on the three gates at the entrance to the power canal,
and developing an emergency operation plan.
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P.ZYACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Zaspection of Dams, for Phase I
Invedtigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dam which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I InvestiSation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating enviroament of -he structure.

it. is important to note that the condition of a dam depends on

numerous and constantly changing internal and external cotdicioas,
and is evolutionary in nature. Tt would be incorrsect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through frequent
inspections can unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic anal7ses. In accordance with the established Guidelines,
the Spillvay Test flood is based on the estimated "Probable Marum..
Flood" for the region (greatest reasonably possible storm runoff), or
fractious thereof. Because of the magitude and rarity of such a storm
event, a finding that a spillvay will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DA4 SAFETY PROGRAM

Name of Dam: Waterloo Dam (I.D. No. NY 709)

State Located: New York

County Located: Seneca

Watershed: Oswego River Basin

Date of Inspection: May 9, 1980

ASSESSMENT 
7

Examination of available documents and a visual inspection of the dam
did not reveal conditions which constitute an immediate hazard to human life
or property. However, the dam has some deficiencies which require further
investigations and remedial work..

Structural stability analyses of the gravity section of the dam indicate
that the factors of safety against both overturning and sliding are unacceptable
for all conditions analyzed. Further studies of the stability are required,
including field investigations to deterine the quality of the rock upon which
the dam is founded. These studies should be commenced within 6 months of the
date of notification of the owner. Modifications to the structure deemed
necessary as a result of the stability analyses should be completed within
18 months of the date of notification.

The spillway does not have sufficient capacity to discharge the peak
outflow from one-half the Probable Maximum Flood (PMF). For this storm event,
high discharges will cause damage in the channel downstream of the dam.
However, dam failure would not significantly increase the hazard to loss of
life downstream from that which would exist Just prior to an overtopping-
induced failure. Therefore, the spillway is assessed as inadequate.

Several minor deficiencies were noted. These should be corrected within
12 months of the date of notification of the owner. Among the actions required
are repairing deteriorated concrete on the counterweights and on the nose piers,
replacing rusted steel on the three gates at the entrance to the power canal,
and developing an emergency operation plan.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

WATERLOO DAM
I.D. No. NY 709

#588-420
OSWEGO RIVER BASIN

SENECA COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1 GENERAL

ThePhase4Tnspection reported herein was authorized by the Oepartment
of the Army, New York District, Corps of Engineers, to fulfill the
requirements of the National Dam Inspection Act, Public Law 92-367.

b. Purpose of Inspection
This inspection was conducted to evaluate the existing conditions
of the dam, to identify deficiencies and hazardous conditions, to
determine if these deficiencies constitute hazards to life and property,
and to recommend remedial measures where required.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam
- >The Waterloo Dam is a concrete dam with four tainter gates and two

concrete overflow sections. Lock 4 of the Cayuga-Seneca Canal is at the
eastern end of the dam. There is an abandoned canal at the western
end of the dam which may function as an overflow channel.

The dam is a total of 241 feet long and is a maximm of 10 feet high. It
is divided into 6 bays each of which has an opening of 36 feet.- The first
three bays beginning on the eastern end of the dam (which-will be referred
to as bays 1-3) are gated and form the entrance to the power canal for a
New York State Electric and Gas (NYSE&G) hydroelectric generating station
located about 1000 feet downstream of the dam. The next two bays (bays
4&5) are fixed concrete overflow sections. The last bay on the western
end of the dam (bay 6) is another gated segment.

A concrete arch bridge which carries Locust Street over the outlet channel
is located 1umedtately downstream of the dam.

There are approach embankments at both ends of the bridge.

b. Location

The dam is located on the Cayuga and Seneca Canal in the Village of Waterloo.
Lock 4 of the canal is adjacent to the dam. Locust Street bridges the
outlet channel immediately downstream of the dam. The dam is approximately
1000 feet southwest of the intersection of New York State Routes 20 and 96.
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c. Size Classification
This dam is 10 feet high and has an impoundment capacity of 585,700
acre-feet. Therefore, the dam is in the large size category as defined
by the "Recommended Guidelines for Safety Inspection of Dams".

d. Hazard Classification
The dam is classified in the "high" hazard category due to the presence
of New York State Route 96, a hydroelectric generating station, and
several homes downstream of the dam.

e. OwnershipTe dam is owned by the State of New York - Department of Transportation

(WYS-DOT), Waterways Maintenance Subdivision. It is located in DOT
Region 3, whose headquarters are in Syracuse. The addresses of the
Main Office and the Regional Office are as follows:

NYS DOT NYS-DOT
Main Office-State Campus Region 3 Office
1220 Washington Avenue Syracuse State Office Building
Albany, New York 12232 333 E. Washington Street
Director-Mr. Joseph Stellato Syracuse, New York 13202
(518)457-4420 Mr. Leo Burns-Regional Waterways

Maintenance Engineer
(315)473-8194

f, Purpose of Dam
his dam is used to maintain the upper pool level for navigation on the
Cayuga and Seneca Canal and to provide a pool for power generation in the
hydroelectric station just downstream of the dam.

g. Design and Construction History
This dam was constructed in two stages as parts of Contracts E and G for
Section I of the Cayuga and Seneca Canal. The plans for the structure,
which were prepared by the State Engineer's Office were dated 1912 and
1914. Certain modifications have been made to the structure since it
was constructed. The most substantial change was made in 1963 when gates
on bays 4 and 5 were replaced with concrete bulkheads. This reconstruction
was performed by DOT forces. The skin plate on the gate on bay number 6
(westernmost gate) was replaced in 1962.

h. Normal Operatln Procedures
This dam is operated in a manner to provide a pool for navigation and to
supply water for the hydroelectric station. The three gates which control
flow into the power canal generally remain fully open. The other gate
at the western end of the structure is usually closed. It is occasionally
opened to flush out the downstream channel.

1.3 PERTINENT DATA

a. Drainage Area (sq. mi.) 753

b. Otscharge at Dam W.S. ELEV.(BCD) (cfs)
Gat (Fully open) 448.5 3488
Flashboards removed (Bays 4&5)448.5 69
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c. Elevations (BCD-Barge Canal Datum)
Top-of-Dam 448.5
Flashboard Invert: Bay 4 446.15

Bay 5 446.05

Gate 6 (Bottom) 439.0
Gate 1-3 (Bottom) 435.0

d. Reservoir-Surface Area (sq. miles)
Seneca Lake (only) 67.6

e. Storage Capacity (acre-feet)
Top-of-Dam 585,700

f. Dam
-R rnforced concrete dam and abutments between segmnts of the spillway.

Dam length (total) 241 ft.

S. Spillway
Principal Spillway

Type: 4 tainter gates each 36 feet wide on bays 1,2,3 and 6.

Auxiliary Spi llway
Type: 2 reinforced concrete overflow sections each 36 feet wide

with 2 ft. wide crest and sloped back.

h. Reservoir Drain
None.

i. Appurtenant Structures
1. Lock 4 - Cayuga-Seneca Canal; Rectangular concrete channel.

45 feet wide by 28 feet high; Vertical lift gate to control
flow into back.

2.. Abandoned Canal - Channel at western end of dam; 40 feet wide;
Concrete weir controls flow.

3. Concrete arch bridge - located immediately downstream of dam;
6 arches each 36 feet wide with radii which varies from 33.5
to 45.5 feet

4. Power canal and power. house - canal extends from three eastern
gates on dam to NYSE&G Power House approximately 1000 feet
downstream of dam; Canal walls are reinforced concrete with a
slight batter.

-3-



SECTION 2: ENGINEERING DATA

2.1 GEOTECNICAL DATA

Th ot o Dam is located in the Erie-Ontario plains physiographic
province of New York State. The rock in this area includes limestone,
dolomite and shale from the Devonian era. A review of the "Brittle
Structures Map of the State of New York" indicated that there are no
faults in the imediate vicinity of the dam. However, the map does
indicate that there is a major unconformity between Devonian and Silurian
rock formations in the vicinity of the dam.

The surficial soils are the result of glaciations during the Cenozoic Era,
the last of which was the Wisconsin glaciation. The most dominant land
forms are the Ontario-Drumllns which are scattered over this portion of
the physiographic province.

b. Subsurface Investigations
No record of any subsurface Investigations performed for this structure
could be located. The plans indicate that the structure is founded on rock.
A note on the plans states that the engineer would determine the final
elevation of the footings at the time of construction to assure a proper
foundation.

2.2 DESIGN RECORDS

This dam was designed in 1912 by the State Engineer's office. Plans
prepared in the design process were available from the Department of
Transportation. Copies of selected sheets from the plans have been
included in Appendix F.

2.3 CONSTRUCTION RECORDS

The plans available from DOT were the only records which could be located
regarding the original construction. Plans for the modifications made
to bays 4 and S by DOT in 1963 were also available and have been included
in Appendix F.

2.4 OPERATION RECORDS

Reservoir level readings are taken on a regular basis. Records of these
readings are kept in the Regional Waterways Maintenance Office in Syracuse.

2.5 EVALUATION OF DATA

The data presented in this report was obtained from the Department of
Environmental Conservation files and from the Department of Transportation
Regional Waterways Maintenance Office in Syracuse. While the subsurface
information available concerning the structure was rather limited, it
appears that the available data was reliable and adequate for Phase 1
Inspection purposes.
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General
Visual inspection of the Waterloo Dam was conducted on May 9, 1980. The
weather was overcast and the temperature was in the forties. The water
surface at the time of inspection was at elevation 445.57 (Barge Canal
Datum).

b. SpilllM Section
The spillway section is the dominant feature of this structure. There are
operable tainter gates on four of the six spillway bays. These gates are
all in satisfactory condition. Skin plates and some structural members
on the gate on bay 6 have been replaced as part of maintenance operations.
This gate was closed at the time of inspection, but there was some minor
leakage under the gate. The other three gates are at the eastern end of
the structure and form the entrance to the power canal. The concrete on
the corners of the counterweights of all these gates was spelling and
deteriorated. There was minor rusting of the steel skin plates on all
these gates. The corner plate on the back corner of the gate on bay 1
was rusted completely through in several spots.

The remaining two bays were uncontrolled concrete weir structures with a
notch in the center of each which can accomodate stop logs. At the time
of Inspection, there were no stop logs in place. The concrete on these
sections was in general-ly good condition, although there was some minor
deterioration on the nose piers and on the bridge support piers downstream
of the spillway crest.

c. Abandoned Canal
The abandoned canal functions as an auxiliary spillway at the southern
end of the dam. The concrete weir which forms the spillway was in good
condition. The control mechanism for a slide gate was located on the
top of the weir. The channel was partially filled in the area downstream
of the weir.

d. Appurtenant Structures
Lock 4 on the Cayuga-Seneca Canal is to the east of this dam. The canal
walls and lift gates appeared to be in satisfactory condition.

e. Downstream Channel
There were three distinct segments of the downstream channel. Downstream
of the lock was the main canal channel. The three gates at bays 1,2 and 3
emptied into the power canal for the hydroelectric station. On the
western side of the power canal was a concrete wall which showed some signs
of deterioration. This canal was not inspected in great detail since it was
downstream of the dam and was considered to be part of the hydro-electric
station. The final segment of the channel was downstream of the three
spillway bays on the western end of the dam and discharged into the old
strem channel. This portion of the channel was partially bedrock lined
and partially overgrown with trees and brush. The tainter gate on bay 6
is opened periodically to flush debris out of the old stream bed.
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f. Reservoir
There were no signs of soil instability in the area upstream of the dam.
The Cayuga-Seneca Canal formed a walled or riprapped channel up to
Seneca Lake.

3.2 EVALUATION OF OBSERVATIONS

Visual inspection revealed several deficiencies on this structure. The
following items were noted:

1. Minor leakage beneath the tainter gate on bay 6 when it was completely
closed.

2. Deterioration of concrete on counterweights and rusting of steel of
the three gates in front of the entrance to the power canal.

3. Concrete deterioration on the nose piers and on the bridge support
piers of the two ungated bays.
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

This dam is operated to provide a pool for navigation on the canal.
Water is also provided for the NYSE&G power station located downstream
of the dam. The normal procedures are to keep the three gates which
control flow into the power canal completely opened. These gates
are only closed on rare occasions to perform repair work on the power
house. Gate 6 is generally closed at all times. This gate is
sometimes opened for a short period of time to flush out the downstream
channel.

4.2 MAINTENANCE OF DAM

The dam is maintained by DOT. Routine maintenance is performed on the
structure on a regular basis.

4.3 WARNING SYSTEM IN EFFECT

No apparent warning system is present.

4.4 EVALUATION

The operation and maintenance procedures for this dam appear to be
satisfactory.
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SECTION 5: HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

The delineation of the contributing watershed to this dam is shown
on the map titled "Drainage Area Map - Waterloo Dam @ Lock C/S-4"
(Appendix C). The relationship of this watershed to the entire
Oswego River Basin is indicated on the map titled "Oswego River
Basin - Basin Map" (Appendix C). The Irregular but somewhat Y-shaped
north-south oriented watershed of some 753 square miles is characterized
by streams draining directly from the surrounding landscape into Seneca
Lake and the 182 square mile subbasin controlled by the Keuka Lake
Outlet dam. Inflows to Seneca Lake from Keuka Lake follow a natural
channel called Keuka Lake Outlet. Some of the other large tributaries
to Seneca Lake are Kashong Creek, Rock Stream, Van Zandt Hollow -
Glen Creek-Townsend Creek, Shequaga Creek, Sixteen Falls Creek, -Od
Catharine Creek. Direct tributaries to the Cayuga-Seneca Canal upstream
of the dam are Black Creek and Kendig Creek.

The two large lakes, Keuka and Seneca, have surface areas of 18.3 and 67.6
square miles respectively and shoreline lengths of 55 and 77 miles
respectively. The terrain surrounding the lakes rises steeply to the
hilltops which are at elevations 400 to 1200 feet above the normal lake
levels. Land use within the entire watershed is predominantly agricultural
with large areas within the Keuka Lake subbasin devoted to vineyards

5.2 ANALYSIS CRITERIA

No hydrologic/hydraulic information was available regarding the original
design for this dam. Watershed information was obtained from the Oswego
River Basin (ORB) management study, 1960 and 1980 Corps of Engineers
reports for Keuka Lake Outlet Dam, and USGS time-of-travel studies for
selected ORB streams.

The analysis of the spillway capacity of the dam was performed using the
Corps of Engineers HEC-1 computer program, Dam Safety version. The
computer modeling parameters for the two drainage subbasins, Keuka Lake
and Seneca Lake were selected from the ORB study. The spillway design
flood selected was the Probable Maximum Flood (PW) in accordance with the
Recommended Guidelines of the Corps of Engineers. !The PMF storm event is
that hypothetical flow resulting from the most critical combination of
rainfall, minimum soil Infiltration loss, and concentration of runoff at a
specific location that is considered reasonably possible for a specific
watershed.

Storm event discharges for each subbasin were developed using the Snyder
Synthetic Unit Hydrograph method. The inflow discharge for the Keuka
Lake subbasin was reservoir routed over the Keuka Lake Outlet dam. The
resulting outflow hydrograph was then combined with the Seneca Lake inflow
hydrograph at the Waterloo Dam and then reservoir routed over the dam using
the Modified Puls method.

5.3 SPILLWAY CAPACITY

The spillway is comprised of four radial tainter gates and two gravity
section concrete weirs, each having a low-flow removable flashboard

-8-
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section. Across and above the entire entrance of the spillway is a
steel and timber walkway bridge which rises above the top-of-dam
elevation by approximately one foot. This bridge was not regraded
as causing orifice flow conditions at the weirs for water surface
elevations rising above the top-of-dam. The three adjoining tainter
gates located nearest the right abutment control inflows to the
forebay of the hydroelectric station. These gates are normally
fully open. However, for this analysis, these gates were considered
fully closed because of possible damage and/or flooding of the power
station during an extreme storm event. The fourth tainter gate adjacent
the left abutment was considered to be closed until water surface
elevations reached the top-of-dam; then a fully-open orifice flow
condition was used for determining discharges. This tainter gate was
analyzed for orifice flow using a discharge coefficient, C, of 0.6.
The two gravity sections were analyzed as sharp-crested weirs with a
C of 3.2. For water surface elevations rising above the top-of-dam
elevation, a broad-crested weir C of 2.63 was used. Although there
exists a small water-control structure at a bridge 200 feet left of the
spiliway's left abutment, the additional discharge capacity was not
included in the analysis because of the discharge channel and bridge
area being backfilled with earth and debris.

Computed discharges for the above conditions analyzed are as follows:
(BCD - Barge Canal Datum)

Elev. (BCO) Discharge

448.5 Total 3557
448.5 Gate 6-fully open 3488
448.5 Weirs @ Bays 4&5 69

The flood analyses performed for this dam considered an initial water
surface level of 446 in Seneca Lake which is approximately mid-level
between the ORB study maximum rule curve elevations of 445 (Winter)
and 446.8 (Summer). For the conditions analyzed, the spillway does not
have sufficient capacity for discharging the peak outflow from one-half
the PMF. For this storm event, the peak inflow is 94,405 cfs and the
peak outflow is 8,318 cfs. For the PMF event, the peak inflow and peak
outflow are 189,765 cfs and 37,844 cfs respectively. The computed
spillway discharge capacity is 3557 cfs.

5.4 RESERVOIR CAPACITY

Normal water surface levels fluctuate throughout the year both in the
Cayuga-Seneca Canal and Seneca Lake, ranging from approximately elevation
443 to elevation 446 (USGS) or from 444.6 to 447.6 (BCD). A storage-
elevation curve (Appendix C) for Seneca Lake as given in the ORB report
indicates a capacity of 585,700 acre-feet at the top-of-dam elevation.
Since the dam is located approximately 5 miles downstream of the main body
of Seneca Lake, stages recorded at the dam do not reflect corresponding
lake levels.
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5.5 FLOODS OF RECORD

The maximum known flood in the watershed occurred on June 25, 1972
when a gage reading of 450.47 BCD (448.88 USGS) was recorded at
Watkins Glen. The operation of the gates during this event was not
determined; hence, the actual spillway discharges into the downstream
channel is unknown.

5.6 OVERTOPPING POTENTIAL

Records indicate that the existing dam has been overtopped by approximately
2 feet during the maximum known flood. No dam failure was recorded. The
analysis indicates the spillway does not have sufficient discharge capacity
for one-half the PMF. The computed depth of overtopping is 2.39 feet for
this event. Overtopping would occur for all storm events exceeding 23%
of the PIMF.

5.7 EVALUATION

The spillway does not have sufficient capacity for discharging the peak
outflow from one-half the PWF. Since the downstream channel is the
Cayuga-Seneca Canal, large spillway overtopping discharge would result
in flooding of the downstream areas. However, dam failure would not
significantly increase the hazard to loss of life downstream from
that which would exist just prior to an overtopping-induced failure.
Therefore, the spillway is assessed as inadequate.

4
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SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
Visual inspection of the structure did not reveal any signs of major
distress. There was some deterioration of concrete on the nose piers
between the bays and on several of the counterweights. In addition,
there was minor rusting of steel on the three tainter gates in front
of the entrance to the power canal.

b. Data Review and Stability Evaluation
The structural information needed to perform a stability analysis was
taken from the DOT plans. The section analyzed was the auxiliary
spillway overflow weir, bays 4 and S. Cross-sectional information used
for the analysis was taken from the plans prepared by DOT in August, 1963.

The following conditions were analyzed:

a. Normal conditions with water level one foot below the crest of the
spillway

b. Water level one foot below spillway crest with an ice load of 5,000 lb/ft.

c. One half PMF, water flowing over the masonry crest at a depth of 2.39
feet.

The analyses performed (See Appendix D) indicate that the factors of safety
against overturning and sliding are as follows:

Case Factors of Safety
Overturning Resultant Within Sliding

Middle Third

a. Reservoir one foot below 1.33 No 5.9
spillway crest, no ice

b. Reservoir one foot below spillway .30 No 2.0
crest; ice load of 5.000 lb/ft.

c. One-half PMF, water flowing over .91 No 3.89
masonry at depth of 2.39 feet

The analyses performed indicate that the safety Yactors against overturing
are seriously deficient. The resultant force falls outside of the middle
third of the base for all conditions analyzed. The safety factors against
sliding are generally adequate.

The analysis was performed for the spillway section only. Since the plans
state that no vertical keyway between the overflow section and the piers on
either end was required, no benefit from the piers was assumed. The effects
of the anchors were also ignored. A more complete stability analysis is
required which includes field investigations to determine the quality of the
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rock upon which the dam is founded. Based on the results of this
evaluation, it should be determined whether modifications to the
structure are required.

d. Seismic Stabilit
A seismic stability analysis was performed for this structure assuming
a seismic coefficient of 0.1. The seismic analysis was performed for
normal conditions with the water level one foot below the spillway crest.
The safety factor against overturning with seismic considerations included
is 1.10 but the resultant force does fall within the limits of the base.
The safety factor against sliding is 4.54.
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a. Safety
T'ePhase 1 inspection of the Waterloo Dam did not reveal conditions
which constitute an immediate hazard to human life or property.
Several deficiencies were noted such as deteriorated concrete on the
counterweights as well as the nose piers, and rusted steel on some of
the gates. In addition, analyses performed indicate that the stability
of the overflow weir sections is questionable.

The spillway while not having sufficient discharge capacity for passing
one-half the Pt4F, is considered to be inadequate. An emergency action
plan and warning system should be developed to warn residents of high
floodwater conditions.

b. Adequacy of Information
The information available for the preparation of this report was generally
adequate. There was, however, very little information available about the
subsurface conditions or the foundation of the structure.

c. Need for Additional Investigations
Further analysis of the structural stability is required. This analysis
should be a more detailed study than was made for this report. Included
should be a series of subsurface investigations to obtain more information
about the rock foundation and a determination as to whether modifications
to the structure are required to increase the stability.

d. Urgencyadditional investigations which are required should be commenced within

6 months of the date of notification of the owner. Within 18 months of the
date of notification, modifications to the structure deemed necessary as a
result of the stability analysis should be made. Other deficiencies outlined
should be corrected within 1 year of the date of notification.

7.2 RECOMMENDED MEASURES

a. After the structural stability analysis has been completed, appropriate
remedial work should be performed.

b. The deteriorated concrete on the counterweights and rusting of steel of
the three gates at the entrance to the power canal should be repaired.

c. The deteriorated concrete on the nose piers and on the bridge support
piers of the two ungated bays should be repaired.

d. The tainter gate on bay 6 should be made so it will close completely.

a. A detailed emergency-operation action plan and warning system should
be developed and implemented.

I
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APPENDIX A

PHOTOGRAPHS



Deteriorati on of Concrete on Corner of Counterweight
of Gate on Bay No. 3

Perforations in Steel Plates on Gate at Bay No. I

77I



view fromi Western End of Dam -Note Closed Gate on Bay No. 6

Gate on Say No. 6 -Note Leakage Beneath Gate



-View of Gated Bay No. 6 at Right and
Overview Sections on Bays No. 4 and 5

Deterioration of Concrete on Bridge Support
Piers batten Bays No. 4 and 5

Pe bergen



Crest of Overflow Segment on Bay No. 5

Abandoned Canal at Western End of Dam



Lock Number 4 Lift Gate at Eastern End of Dam

Power Canal Downstream of Dam - Leading to NYSE&G Power House



VISUAL fISPECTION CHECKLI.ST
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VISUAL INSPECTION CHECKLIST

I) Basic Data

a. General

Name of Dam WAreLO0 DAM

Fed. I.D. # 1 1 - DEC Dam No. S I

River Basin Osw6

Location: Town WA7ReL6, County SN L C

Stream Name CAYUGA 0 SeVCA C.A.

Tributary of

Latitude (N) ' 41 Longitude (W) 6 o "

Type of Dam CONcRET6

Hazard Category C

Date(s) of Inspection _/ _/_ _.

Weather Conditions 'J* F OyegArtesi

Reservoir tevel at Time of Inspection q4 f.57 6Aka-1G C4A644 6ATj'\

b. Inspection Personnel . . } _YAtcr R. Reao Aot

c. Persons Contacted (Including Address & Phone No.)

RiCHAktj kAi.tmARcAl - 31~i, S - 1S 7 3- 294f

ItV C10,46Y -Ci41. ST(G7e6. SUPE 1Nrr6EA

d. History:

Date Constructed .... - I"q Date(s) Reconstructed _ 1_ __a

Designer .....

Constructed By GAMS. - O# #/1'MA 1.p 8u'r€- Jrecar",Ce4w&S

Owner 6 L#hwaI,A, M - r,.,



Z. EmaANWA&AIMr - NOCT CoAPLE7~t RZCAU'~d
'r#844 U14% A EANAW"C7'

(1) Erosion at Contact

(2) Seepage Along Contact

3) Drainage System

a. Description of System __,_

b. Condition of System

C. Discharge from Drainage System

4) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.)

STIEF GA66 6A' sr~Ji.~ ~ t~~U,(6 (J74

Lev i- si

gil

Sie, r



5) Reservoir

a. Slopes SINLCA CAN-44 OES40ftM. 4 .a SP-AdCA LAirg, VA-a

RkPAAPFp oR NAI-LDkAl. 4itw46 CNAAMJ6e.

b. Sedimentation Nb~ A P P A CA. 7

c. Unusual Conditions Which Affect Dam P65:9184A AD x. Sl~lwAt cmAJ*4IW EqN& 6s

b4^~ T m4tj A84Abm&.u CAw 8&c C4OS,

6) Area Downstream of Dam

a. Downstream Hazard (No. of Homes, High ways, etc.) R -E I - NbS
Eelti Paw-EANUuSE - /4aulas NS.49 CA444L CvAgAtelI.

b. Seepage, Unusual Growth _________________At______

c. Evidence of Movement Beyond Toe of Dam Nobw

d. Condition of Downstream Channel POahJ(& 5-wriOaN ~~g44~VCt

7) Spiliway(s) (Including Discharge Conveyance Channel)

ro imof 4sAYs ?'/VORT# ## t3CMC.A4CCrU~ O~tfwEC.4

IG~~ra &N Of-& CANAL (.oNjc/ CAw Odr oO.,A _ AS "-J44

a. General No, I - Us Ita Am Rug. vy bawy s-*1(,q C*4 gqf.
X** -A/0 APM-r4 MCqAQs,&-O&EPlrrS AS AUX14-MkV

06f.f4gywe4 E ipmzm Fi% 1115 - 7?'Ysc GA-l-,z Ai cdpeDkA-eb

ro No4OWe LArt4. & Pawlit kuse

b. Condition of Service Spillway 6're 'yT C SY 6 '. :"r.

941"fs F4CTody - Mim.at Ros-riM 4V S'TCE(4 - COt~N4 J 8jk4c4 P' Ir

op ).. AS Ua1.g RUSraQ IA for, Co~jCet'r 7po- *M'ov

Co~gqxg&S -04 CGOq du eAI~b~8'-r 4A M aVdAAI.FGsTE 46. I C~ae& * butw 6V Par,*4 7veWAs O#OeYV
SleAi P~ars 0' Sofit~ Sr~uc1b44t M&OK494S 4N Q4TgA(6J #410&
&,r fR5pjACjb 4S P~q~y of Mqt*4reAj,4#4eGt bP&*A7IWS



c. Condition of Auxiliary Spillway %____A_ _u___ ,., As AO_,__ __

64-res 09 f'*%lb C1C E-r &cae ' IN 1 1- C CE'r /AO G4.t
CONISIrgONj - C~ONCR.E-ra WEJIR qeRsS J4 1 ,t5~~& CAVA -. IdI
N..aoL 6,4 CqA Aiso 5jcroam As Aoxiz.,qeY - CLEAt -bdevNms /S

d. Condition of Discharge Conveyance Channel C M/ N e 4 GA rES

'j~*~To f.jP. 90,0-S& - AppSdAE& S'iq ri S4crqAe

Cam t rt#~ N-6-r /Nspevreb W Goter4r 6t-TA/L

8e c4u a I fr R- -Er., 7/ "6P 0,.A 1, /4 9us"

8) Reservoir Drain/Outlet - A AA14a CAA.A- Cau'7A aY U s,60

Type: Pipe ,_ Conduit Other

Material: Concrete Metal Other

Size: Length

Invert Elevations: Entrance Exit

Physical Condition (Describe): Unobservable

Material:

Joints: Alignment

Structural Integrity:

Hydraulic Capability: ,_,

Means of Control: Gate Valve , Uncontrolled

Operation: Operable . Inoperable Other

Present Condition (Describe): RePa4e7-ra -NA7 7.4 GirrE is

OPegfijC cqpsAU, 7' 17"M 67 7T'Z CAAW4.

iI
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9) Structural

a. Concrete Surfaces GA76 slq. 6 C w-r#e C Cum *re vN s CgwiflAY6

Sav~ SuajAc9___jrasIV !ATtftM ON~ kJAUS NAP. q8IRtO(,(

b. Structural Cracking NGSF[ PIARE (S6TWlAeFE GA'TLI Z# AT J4r'w.AY

Psotb6e Amcm.acAG (VFa..raTG 'r 8&1.,. A44jqiI-)

c. Movement - Horizontal & Vertical Alignment (Settlement) N6Ng

d. Junctions withyAbutments -s TA7Y iAC'rib

e. Drains - Foundation, Joint, Face __

f. Water Passages, Conduits, Sluices S4046Uv J, " " POWER kOUSC

AJ,*r ImgmL-TE (At GSiErqr Oente,- A PACAAO So £71rFACGAOl

g. Seepage or Leakage A L|A AI'E NE AA7*4 GAr 4 ,

mt,. , . .. . -! I
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h. Joints - Construction, etc. _A _ _$_A__rRy

i. Foundation R GrJ( IN 6d w *gAm. H4NAIf

j. Abutments _ _ _ _ _ _ _ __ _ _

k. Control Gates !TLLczL &jqfb.Ar.4N. 7FN4AP5WA SAA6 AdArE$ N ofAjR C ,'rd IP

GLdes.Hs 9q GAE CC 1UT~e -~f-^jW~ dMR-e r

1. Approach & Outlet Channels NO P)aGLEM £V/IAAT

m. Energy Dissipators (Plunge Pool, etc.) 6jGk C/1-Ae

A,v, A PR 5A J

n. Intake Structures

o. Stability . .....

p. Miscellaneous .... __



10) Appurtenant Structures (Power House, Lock, Gatehouse, Other)

a. Description and Condition ___________________

OCk -CA iv6A- 5LAlfe'A CANAL Lacbr L/- TePRAA-re

Figomi t~m SY 6(Swjqj 6 &,)oVtA - 44* 4pffAi~dL

8A464 9AT/31 GTOLY 80rWQml LJAIY(SOdr7!A,

IN 6&FA-r LTA/4.

CoAICt~rrs 84ic4,- JMEO/-,7E' 6Aw9AEAA% od t Am,

SATslC-rwt C.*AN0i7. 6Aj/

~~~~~~~ jig~u -lvl Id-(~rt LS~



APPENDIX C

HYDROLOGIC/HYDRAULIC
ENGINEERING DATA AND COMPUTATIONS
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CHECK LIST FOR DAM@

HYDROLOGIC AND YDRULC LOC, C/S= 4
ENGINEERING DATA

AREA-CAPACITY DATA: c.D)

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

1) Top of Dam 448.5 _5__700

2) Design High Water
(Max. Design Pool) ___

3) Auxiliary Spillway
Crest _/_

4) Pool Level Q
Flashboards CRESET 44.05

5) Service Spillway
Crest - CqTE ib&wX.T5 4b-9 - ___-_ __ __

DISCHARGES
Volume

(cfs)

1) Average Daily A

2) Spilly @ Maxim,m High Water (qA. FOLL' Oe') A455

3) Spillway @ Design High Water

4) Spillway @ Auxiliary Spillway Crest Elevation M/6

5) Low Level Outlet

6) Tota (of all facilities) @ maximm High Water
QNCTIMCU6 ?W" STEA

7) Maximum Known Flood O'sERYt7

8) At Time of Inspection - ELB'. 445.57 M]A

NAQAT,04 'ME1 & Q LCK C/S - 4
VPMK P.. %o. '446
LotagB IbOL %4 0.

otois(wm) + 1569 6 CE'



CREST: ELEVATION: 445.5 ecp

Type: Q COMMtE=E Q::tc, - 4 -Aih"k CA:'5 + SEAATJ= j PIE

Width: 0(5MITV 56 1O) Length: 041

Spi lover FLZ..IE CZ T

Location .TItE -T

SPILLWAY:

44(.OS. 44(I (D ) E1evation (.Cb) 439

FLAHje4.tDE , Type TA1lg= GA -
I

-. A57 Width _ _ __A.

(%5 5% (~IA9~) Type of Control

N/A. Uncontrolled N/A

/ Controlled: V

FLA SQAkDS Type _ _ _ _ _ _

(Flashboards; gate)

__ Number

Q€ ..E u)Wf ) Size/Length ( ('1E zoDm)

Invert Material Cr CtFE

Anticipated Length
of operating service I/

M/A Chute Length __ _ _

7t± Height Between Spillway Crest IA
& Approach Channel Invert

(Weir Flow)

:5 50I1A. GqA1ES @ AJ I -

CO~lRTOLL1S 'mFLO) 10 IHQQZo-

foSI1o0 is FULL OFEM.
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3

HYDROMETEROLOG I CAL GAGES:

Type: Oe-- k5 ca' - L- .AKE . q Lcc. 4,

Location: Ji=KW !,LF-k m .bAE&_4 AVT. I)ALL

Records:

Date As- 17.

Max. Reading - 44i.S UTc'!&

4 50.41 6C15

FLOOD WATER CONTROL SYSTEM:

Warning System: big LO.. OP6A ON D-17 (7A14 - IIP1)

Method of Controlled Releases (mechanisms):

,.a -
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DRAINAGE AREA: 755 M1LF

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: PFIQ1L AICLL-pJAAL

Terrain - Relief: MOR&= =, '

Surface - Soil: T -LLAN" IkLF|Ljn)i r; OI4

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface conditions)

N/A

Potential Sedimentation problem areas (natural or man-made; present or future)

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage:

Lou) AREAS IMMSD IAjr!L- AD 6ACEbT "1 C15 CAKIAL

Dikes - Floodwalls (overflow & non-overflow ) - Low reaches along the
Reservoir perimeter:

Location: N/A

Elevation:

Reservoir: EMECA, LAK.E .OL4)

Length @ Maximum Pool 3S±: (Hles)

Length of Shoreline (@ Spillway Crest) "77 (Miles)

-Ili i.



00.151 (3178) NEW YtORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERATION
Foraedy CA-17

PROJECT GRID

JO S IT NO. CI4ECKEO BY OAlM
JBLoc. C/5 - 4 DAMA @p 6)KAtER.n -71Z_ ____

SUBJECT COMPUTEO By OATE

(A)A5NED PA9AM P.5 O - 8/1 /80

- -KE -L K - --S- - --ll- - m- I- -

6--- --- ---- --- OCK~

--- :4.~ - 1 PI +_j5 _ 745

-- -- L7 Eu~ &A -1AE- .;r

-W lu I- -Q La LE

-a -a -- -i 7.

I ~P - - -TI -- - -



00-1 (3/71) NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Fonugly GA-17

PROJECT GRID

JOe $MEET NO. CHECKED BY DATE
,OC . C/e-4- @ .COATr.LOo I___

SUBJECT COMPUTED BY DATE

WA'ERSISD PAP -euRS S" 6L B WCL

- & -

i r lo

! A- Al -

ta g- L-- -r - -,--- . E!..:

II

I ... s

i : LZ

P L

I 1 r.

i - -:-- - - - - - - - - - - - - -

I ? * 4~- 1..
I L -- 4 -

• o0 I[

- - - - - - - - -"- - -

- mdi.



00-IS-i 3/73)4NW 'VONK STATE DEPARTMENT OF ENVIONMENTAL CONSERVATION
Foinimly CA.17

PROJECT GRID

JO4 SHEET NO. CHECKED BY DATE
Locr. W-'@~tA-Co

SUBJECT COMPUTED By DATE

(A)A1KS4D PA&M-9,5 - S(O65k"5 CC

- 2... as (3 - .a

-22~14 ER AMpAI

-I------------~ i-SS - -- J).. i -i

- ~ k L N LJ .U

zu~ L.1 2 -g m -y . ohm

- - - -. : A -4 r- I -



0-15-1 (3/7S) NEW Yf STATE DEPATMENT OF ENVIRONMENTAL CONSERVATION
Fonuly GA-17 PROJECT GRID

Joe SHEET NO. CHECKED BY DT

Lo C V, -4- @E. 4/
SUJECT COMPUTEO BY DATE

g .t _:!,- 8 J d ' = -

- I I

-- z zzz~ , - - - '

4_ .1 A4 l1 t E . ._.
- -G- r- -- i------------ -a -,

, ]

L- U- - - h - - -- - - - -- - -

46 4 - --- , -

1 . 71 , 7
.

- - - - - - •

4- -14r I I ------

476_ : ? !

-------------------

- --- -- -- T- - - -- - - - - - -" - - - - -- -

_ - " ,2 .=. ,' .E ,E A L I - k"

-- 4-v

45&443.,9 2

- I

:.44.(_ 4:

3 -

- - - - - -- - - - - - - - - - - - - - - --.=

4 -- . . - - - - - -

4 - -.- - , -aa a a a a a a a a a a a a a a

45O. , ,.- - - - - - - - - - -

4~I _ .6- K 
=  - -------------------

- - -4. _I : "- - a - - - - - - - - - - - -:

I (D -. -."-- . -- - -- - - - - - - - - - - "
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DISCHARG9 C.F.S.

0 500 1000 1500 2000 2500 3090
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VOLUM to 1000 ac-ft.

FT(~tfRr A-26

* OSWEGO RIVER BASIN

SENECA LAKE

STAGE v&VOLUME &DISCHARGE CURVES

A-51I



,IS-1 (3/79) NEW VO STATE DWAITMENT OF ENVIRONMENTAL CONSERVATION
fonllly GA-17

PROJECT GRID

JoeS EET NO. CHECKED IY DATE

Loc-c. /'/-4. ()At - LTr _ ___

SUBJECT COUTED BY OATE

"- - I -,

I I I 4- -- 
I I I. .

(2 L. a41 14 -a 56 -c Al m - - i

L - w y- y- g

ILL31 7' 1 1 1 L I- 31ss

'I - -i,
I 4A 6, Ar7 I ILA _ 0.4 0.1

-4r '". II S -1 1 1 1 1 "1L i

I I

-a 03A- 1. Z 0. 4 5 37 .3Q It.

I I

- 44 (3- AA

-A 7*~-- -1.z 2L -a

im -A A 44F- -.EA2-
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I-IS-I (3/71) NEW VOMK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Fmwmiy GAo17

PROJECT GRID

Joe SHEET NO. CHECKED BY DATE

LOCK C/S - 4. W AI)ALOO I1
SUIJECT COMPUTED BY DATE

RA 10 /a

, lsQ -7. 1 17 114 I i I 4

AI

&- n. -AS7

7 Q

-- - a- - 4s( - -- - -- ---

0:I 17



GS.15.1 (3/78) NEW YR STATE DPARTMENT OF ENVIRONMENTAL CONSERVATION
Faemsly CA-17

PROJECT GRID

i. CSHET NO. CHECKEO BY OATE
J L . - / -4 . (2 U k L W 17

SUBJEsCT COMPUTBO By ,ATE

DJ ' -F I i I I

-- e- A40-- - i--:

L a

JE2'. .r (Z

TOP 4 41A - -9;~

DAM --- - - - - -

I ~ T 11
4~~ 1, .E 1

4 2

II

4i

1 4 1 -Il



00-15-I (3/711 NEW YO1 STATE OEPAITMENT OF ENVIRONMENTAL CONSERVATION
Fafmfrly GA-I7

PROJECT GRID

JOB SHEET NO. CHECKED BY OATE

Locy C/s- 4- 7 76~oo

SUSJECT COMPUTED MY oATE

l(. ,. ', -

-~C .. A :0' 7.. A A,--

a ILK.

[_ I Laul

_Jk
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_~ --

4- Sr - - ' -
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00-15.1 (3/78) NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Foatfrly GA-17

PROJECT GRID
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I";/A d o I
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STREAMS TRr UTARY TO LAKE ONTARIO 339

0423Z400 SENECA LAkKE AT WAT1114S GLEN, MY

LOCATION.--Lat 42*23S00", long 76*2'OS'
'
. Scluyler County, HydroLogic Unit 04140Z01. on east bank about 300 ft(91 a) (roa take a shorter aof two host slips at we tkin$ Glen.

DRAINAGE AREA.--7O4 all (1,SZ3 o)

SPERIOD OF RECORD.-October 19S6 to current year.

REVISED RUCOROS.*-WSP ZIZ: Drainage area.

GAGE.--Water-stage recorder. Datum of lase is National Geodetic Vertical Datum of 1929 (1.59 ft or 0.485 a, Barge
Canal datum). Prior to Oct. 1, 197S, at datum 431.41 ft (133.627 m) higher.

* fLREMARKS.--Area of water surface, 67.6 mil (17 kWn). Diversion from Susquehanna River basin enters lake through
Keuka Lake Outlet at Dresden. For table of diversion, see station 01521700. Lake regulated by taintor gates
on Seneca River at lock 4, Waterloo, for operation of Erie (Barge) Canal and power generation by New York
State Electric and Gas Corp.

EXTREIMES FOR PERIOD OF RECORO.--maximum elevation, 448.88 ft (136.819 a) June 25, 1972; minimum, 442.64 ft
(134.917 a) 4ar. 14. 1978.

EXTREMES FOR CURRENT YEAR.--Maximum elevation, 44S.39 ft (135.755 a) Apr. 12; minimum, 443.05 ft (135.042 m) Feb. Z3.

ELEVATION. IN FEET NGVO, WATER YEAR OCTOBER 1970 TO SEPTENOEP 1979
wEaN VaLUES

DaY OCT NOv OC JAN rte -AR APR -AY JUN JUL AUG SEO

I ~ ~ 4a44. 44.9 " 7 4.44..74 . 4.4.38 113:35 .4.5f 4'.4 "45.0? 4...4.91 4.2 4.5
2 444.98 444,45 4 '.20 "'.. 5 4 4.3, 4'.3.40 4.1.5.33 4 44 .02 44.04 44.16 4.90
3 '44. 55 4.44 4M 4.4 18 44. 64 44 4. 4 44.47 '6S.af, 444.8S '45. 444.45 14. .44.9
4 444.44 "44.37 444.20 44.56 44(.17 44374 4&S.02 45.83 "'16.90 '4. 4.4S.16 '4.910
S "'.5it .44.3,1 44(..19 '44.58 6"4. 12 44.4.39 "S'.02 .44..45 '44.95 44.*99 (4s5.09 444.90

6 44.4 .44.34 4 4.18 4.44.6S 444.1n 444.4-3 k4.98 44$.AB 444.96 444.95 4.45.13 44'.90
7 444.47 44',34 4.44.18 444.56 444.04 445.13 (44.9 444, 87 444.? 444.87 4.45.06 445.20
8 44..51 4".4l 444.19 4.44.58 4.44.01 "5S.73 44'45 44.4.84. 444.87 444.85 44S.01 445.20
9 444.46 "4.36 44.76 444.19 34.9 44.2 4S.*0 444.83 44.90 44 14.S4 4.45.1 5.1
19 4"4.4;. 446.3S 442 444.46 443.92 445.28 445.10 644.84 444.89 444.85 4A.4.98 "5s.t

It 4.44.44 444.301 "44.6' "4.42 443.89 "5S.31 ".5.17 444.89 '44.9s 44.41 445.08 445.10
12 '44.41 444.40 444.21 444.36 443.582 445.2 44., 4 44.89 4.4.93 444.g 44;5,1 445.3
13 .44.4 444.3& 4A4. 1 4.35 3 465.20 456.24 &&&.93 "'.91 44.99 4.45.01 &,5.05
14 4.44.63 444.29 .44.16 444.34. 443.7j 445.22 4.45.215 (444.94 4,.,85 4.44.47 4'.9i 445.00
15 44.Ao 444.33 4.44.13 4414.-34 443.65 445.22 44.546 444.94. "44.82 4.44.48 4~44.99 4.00

lb 444.56 4414.36 "'4.14 444.33 443.60 44.5.16 445.26 444.96 444.83 44.4.40 4.44.90 445.30
17 444.157 "44.31 "44.18 "4'.29 4.43.54 4,5.13 4s5.25 4.4-96 4.44.86 4.4.94 1.44.40 449
I$$ 4.44.59 "'4.31 "'4.18 4.44.32 4.43.44 "5S.11 44542Q 4.44.9? 444.a? '44.51 444.85 -44.8?
19 4.44.49 444.33 444.13 44.26 4.43.42 445.-0 44S.14 444.96 4.44.89 '44.48 4.44.6s 441.91
20 4464..55 4.4.35 444.09 '.44.18 443.3s 445.03 44S.12 4.44.96 4464.85 4.44.91 444..85 444.78

Z1 444.49 "44.32' "'4.13 "44.23 1.43.28 4.45.00 44.0 44.4.97 "'4.81 4"4? 444.85 44.66
22 444.45 "'6.29 "44.09 444.20 "13.2'4 444.96 445.03 46449 .44.84 4.44.84 4.44.05 .4.948
23 .&4.55 444.2. '.44.11 " 44.16 443.15 4.44.9t 4.44.98 44.4.94k .4,.93 U44.46 44.4.85 444.74
2' 444.%4 444.27 444.11 "4.15I 4.43.22 444.9s 444.01 44.S.04 464.,96 4.44.4t1.444.85 .44.68
25 444.44 444.3? t44.26 444.32 443.31 44.4 44..91 (4.5.10 466.94 444.93 444.85 46.64

26 4.44.4.5 444.30i 444.;5 '4.14 4A3.43 44';.n9 '44.41 44%.13 444.88 4.44.9s 4.44.8s 444.63
2? 444.4.q 444.26 444.22 444.4.6 443.43 45,55 444.91 445.13 444.63 44S0f4 4644.85 6.44.S?

*28 444.53 "44.26 444.22 444.4.7 4A3.36 44.4.97 4.44.946 "4S.16 4.4.88 4449 444.85 .&4.S3
29 "'.,S2 444.20 "'4.17 644.4.6 4_ 6.44.94 445.01 .4s5.17 444.93 4.44.99 4.44.90 444.62
30 ".4.51 444.20 4,13 444.46 .. 444.95 445.02 445.14 "6'.92 445.00 4.44.90 444.61
31 444,48 '44.1 444.4.2 -- 4.45.00 -- 445S.04 -- 4.44.941 444.90 --

"CAR 444.50 &.44.34 444.18 464.39 443.71 444.86 4.4S.07 444.0? ".4.91 444.91 4.44.96 644.86
MAR %444.63 444- 4.26 4461.64 644.38 4%S.31 44.5," 445.17 445.02 45.04 445.16 64.Z0
$IN 444.61 464.20 44.86 4644.15 443.15 443.35 4.44.91 4A4.83 644.81l 444.84 46.65 444.53

CAL Y* 1978 ME&N 444.S3 MAe 445.56k MINd 442.??
fiTo 78 199 MEAN 64446S MAX 44S.31 MIN "43.15

- .ca'I4 '
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iI STORAGE CAPACITY CURVE
I : ' KEUKA LAKE.

: _ .,TO ACCOMPANY PROJECT REPORT (PUBLIC LAW 685)
; " DATED: JUNE 1960
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WAT P" ]AN A

NY , 709 STABLITY ANALYSIS PROGRAM - WORK SHEET

INPUT ENTRY ANALYSIS CONDITION
1 2 3 4 5

Unit Weight of Dam (K/ft
3) 0 1 2 3 4a '

Aiea of Segment No. 1 (ft 2 ) 1 s s

Distance from Center of Gravity 2 '4,s ", ' ,
of Segment No. I to Downstream
Toe (ft)

Area of Segment No. 2 (ft2) 3 15,7. 1;,75 (5.75 19,75

Distance from Center of Gravity 4 Z, Z,. .. ,'
of Segment No. 2 to Downstream
Toe (ft)

Area of Segment No. 3 (ft2) - - - -

Distance from Center of Gravity , 6 --
of Segment No. 3 to Downstream
Toe (ft)

ase Width of Dm (Total) (ft) .7 ; .,

Height of Dam (ft) 8 9 9 9 9
Ice Loading (K/L ft.) 9 - 5 - -

Coefficient of Sliding 10 0.6.0 G o (,GO

Unit Weight of Soil (K/ft 3)
(deduct 18) 11 0 05. 5 05.OSS 0.055

Active Soil Coefficient - M 12 0.33 0,31 0, 3 03

Passive Soil Coefficient - Kp 13 3.0 3,0 3.0

Height of Water over 14 - -, -
Top of Dam or Spillway (ft)

Height of Soil for Active Pressure (ft) 15 i I I

Height of Soil for Passive Pressure (ft) 16. I (

Height of Water in Tailrace Channel (ft) 17 - - -

Weight of Water (K/ft 3 ) 18 ,;N.' ,(;06..f or, , G

Area of Segment No. 4 (ftg) 19 -. .

Distance from Center of Gravity of
Segmmnt o. 4 to Downstream Toe (ft) 20 - - -

Height of Ice Load or Active Water (ft) 464 9 9
(does not include 14)

Seismic Coefficient (g) "0 - - 0.

RESULTS OF ANALYSIS

Factor of Safety vs. Overturning 0.30 0, 1 1.10

Distance FroN Toe to Resul tant fJ , ";Y( ,

.':F~a. r. of. Safey'v. Sl[d'., , Z,00 , .

++,~ ~ ~ ~~~~Oui~ OF. SA .. .d.... -lllli +•+-
lin
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